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In Finglinh. Obmersations of the aurveel green line 8377:3 A i the light

ol the alght shy lave loen snede by the extingtion uwtlual of Boumlmeg

sl Wawilow (m Almtract 4990 (1834)] uating Kayleigh's sunal fiter.

1t is found that the ratio of the intesaity of tho yroen hne to the total

intonaity of the shy light varies from 4 % at the bugianing of the night

to 12 %; at midnight. The absolute brightuess of sky luminescence ncar

the Puls atar is found to bs 1+8 x 10-* candle per cm.?, giving for the

inteasity of the green line at the senith at maximum brightness a value

of 3:3 x 10°% candle per cm®’. Evidence is brought forwand against

Mclennan's view that the variation of intensity of the green line is due

to quenching by visible light. (See following Abstract.] C. B A.
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Visibie radiation of pute liquids under the action of -00
rapid electrons. 1. £. Tamm, !, M, Epunh and . A . -0
Chorenkov,  Bull, aiud i UK X s Clitvie ser. math Vest bopen g - 20
wat., e, phye. 1938, 20 d0um baglsh 30 1. 4m pasang stoan gy R, > etea
tapud Compton electrons from y-rays o J-partwles from 0
radimctive substanees through hguads, a hitherto une 20
Riowis Lany Dtmges v itee evsnes whiely is sditheads oot
swrve Incatise of the stromg ondiseagy Hiosteseoe. Avan o0

ful investigation reveated the following fundamental prop-
crtiea of this Bumam aetee, Unbke radsation prosfaced
Iy y-rays, the intenuty of this new sadition preehned by
vapid electrons i invessly progua tional 1o the denaty of
the Diguisd. 3t s not quenched by chaoge m viscomiy
prontuved by hewting of the Bguied or by dissoisimng gt sieh
alts as K or AgNOy I s partly polanized amd the
degree of polatization is affected by change of viscesty of
the Tigded; 0t 08 an the dirvetion of motion of the eletims
ated produees @ contivois atwetrn. N L Masbashy
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Pair loemation in nittogen by y 1ays |V tinmbay
wid 1. ML brank,  Bull, acad. s 170 K308, Glane
scs. math, ndl., Sév. phys. 1038, No. 5 8, 7tid(in English,
Tu-4); of. C. A. 33, A2 —The formation of electron-

witton pairs by Th® §.rays was studied in an air-tillet

‘lwy chambet.  Thete were L pars ca R deren-

L mopke t::mh‘nph\. Ihe cacogies o 0N pans weir sdetsd
framny o crvatinres of they paths inoa magnete beld.
A sharp max. was found for prates with Ll e v, Out
of 24 paire with encrgies of more than § m. eo v, 18 pans
had cncrgics from 140 to 178 ny e v, amd 12 pans
Bacl encrgles from LA (5 LA m. v, v, Lhe av. cuerty
of the positrons for the obtained pairs wae considerably
higher than that of the clections.  Their difference
K, = K_ was (noin 0.2 to 0. i, e, vo while the calad,
differerice was .02 m. . v. The crous smyvtion for pair

fortmation was 0.9 X 10" ®cur® instead of I8 > 10 *
em.t, whivh is eapected theoretioally, e of the jeaams
for thie deviathn was that the pales wliew cneigire weae
not meassiied were hot teben e cimeaderatnn Lhe
vongnatisons of the crons sevthons for pane-focmation o N
witls the values fur Kr obtained proviowsty (023 x 10 »
cm.9) gives a value of their ratio which coresponds to
the ratio Z3 /73 = 27, where Z v the at ne
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3448. Anguiar Distribution of Puics in Kr. L.V.Gugvnn‘
I, M. Prank. Compies Rendus (Dokledy) de I'Aced. des Scionces,
USSR 19. 1-8. pp. 60-01, 1988. In English.—Continuing previous
wotk [sev precoding Abstruct) eramination is made of the angular distei.
bution of pairs in Kr prodiced by y-rays from ThC’. The data agree
with the theory of Bethe and Heitler.  There appears to be a real difference
in the angular distribution of the positrons and electrons, particularly at
angiea <<18°, for this region includes 34% of the positrons and only
18% of the electrons. The mean energy difference between the positrons
and electrons is 100 ekV and is:in agreement with theocy. This
difference incronses with increasing atomic number. The average angle
between the pairs is 44°, which is considerably higher than that reported
by provious wotkers.  [See fullowing Abstract.} F.CC
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o 42 URIR Y Vaglishy,  Presuas atickes 1V e
- <hev and 1M, Frank, of. L1, 32, 81400, 13410 comr-
% sihered the sngular disteibution amd protatality of pan
3 pronbucinm in Kt by yorave ad ThUC®, The tnpuba trans.
- mitted 10 the nuchus durmg this procea is now studsd v
- In the act of pair creation practically no energy s trans. [
L

mitted to the nuckns but & certain impulse /* e alwavs
transmitted. The av. value of /' cakd fix Npans s |7
wma. The angle o between photon impuile sl that of 1in-
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of &iéiear reactions (The splitting ¢
thorium nuclel under the Influence of neu.
1. M. Frauk. - Prawda 9, No 22, 8 1,
Referat. Zhne. 1940, No. 8, L.~ FUhe by wo the
tnpottant cesnlts of nuckesr investigatioons are di.
G Unedes the influcnce of neuttons U postiees radio
crive sibnigiwes whume chem. properties aee ulentical with
e of Ha. The U wind Th nucled are sphit into 3 panis of
uppron. rqual mames under the influence of teutrons wthe
decutnpn. products coutain not only Ba, but alwo other
chements of the mikile part of the periodic system).
The particles formed possess an energy of the order of 70
1 m. e. v. Thts decompd. by meph! neuteons only;
U is decompd. by both rapid and dow peutrons Uhe
decompis. s acvomnpanied by the hbnration of ncution.
Sutse theuries of the mechaniun of the devompn. forn
lated by Hohie wnd the posatinlity of obtaining & continu
vus decompn, of U suclel acvording to the chaln teaction
mechanisn aud its applicatim for praciwal purposes are
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"Interference Phenomena in the Case of Cherenkov Radiation," Dok AN USSR, L2, ¥o,8,
1943. Phys. Inst. im. lebedev, AS USSR .
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No. 4, 63-8(1944).— Math. _tbeoret. In the Cherenkov
nﬁh produced by fast d«m:ns passing through mat -
ter, the effect is & comarquence of Summerfcki’s consid-
orstiong (Gaiing. Nachrickt. 99, 363(19(4)) of su Jight -
woed edectrons.  The qual. sud quant, proper s of the
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-
.
3
»
Pa
‘e
“
1KY
i

"nvnuu ~otr

ats.iL4  SETALLUAGICAL LiTgRatuat CLAPKATICE ‘Tu'; adwany
.'w sInalive T - YRR
e 20 B LTS
‘Oﬂ-)lﬂ l
[ tenamn !
. v 0 i

TeiGas #if One Jet
ey

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1"



CIA-RDP86-00513R000413530013-1

06/13/2000

"APPROVED FOR RELEASE

ety

LA ey amd race

da

SR
okt
2ifeEs 2
el
e mumqu
,mm x84
g

it

ray and other electronic

plays sn

SETALCUSCICAL LITERATLRE CLAaPKCATICN

4%e8 3L

O mgar

v
o un
[ X ]
o0

3¢ el va

CIA-RDP86-00513R000413530013-1"

06/13/2000

APPROVED FOR RELEASE



"APPROVED FOR RELEASE 06/13/2000

CIA-RDP86- 00513R000413530013 1
. . ‘ 5' i s‘_ ;: T:‘B*‘i( E

ﬂ' TTYIRAE
KT

'.“lll.‘ ‘-0 212 d AR l‘ lﬁlll

Compensstion ch-bu for mlyﬂu the wmp-num of
nrt y-10ys. 1. Frank,

J. Espld. ol. Phys. (U All) 13, Ml(lm) A
{Rugiivh cummary); J. Phyr. (UBB.R. } 9, 133-9.—The
tomlsstion current dus G0 10 the yruys was measured by
means of 3 lsuleation chambers arranged in 8 compensa-
tiow cirewit. The walle of the chambiers consisted of suc.
adnlamn.b.chmw-ndo.c.un the scund
case, where 8 and § ore the substances with emsil st.
nos. (n . Al) and ¢ b Pb. This method of compensa-
thon chru‘:u permie: (1) mnmmncm o the wave
fengths of monmhn-nlh y-rays provided the spp. is
pvulo\uly allhnld. (2) demonstration of the complesity
ol y-rays spectrum, 8 nd (3) detn. of the coutent o Re,
RA-Th, Ms-Th in rldioodive samoles. .G
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ionisatien Jurrent in hmluuou ¢h-nbon 1. N, Vavilov
amd . M. Frank, Zhwr. Exptl. Tearet. Fis. 17, 176 N7
U7y J. Phys. (USSR 11, No. 31847 (in Rn(lhh)
The wilntances (o be studied were plawel above o
tlow o« &1 KW D em. chamber with 05 mm Al
walts 1t sach & way that the total thichknew of cach wsts
oy jenetratel by the inckient taliatem  cematned
vonst The jostzation cuerent / was studied as a fusietum
of v, the thichness of the lighter nutctial nest 1o the
ot When the Altees were between the y-wmine
atud the vhambet, the Feo Al ALC, and Fe U enrves tone
tua pliteay ot 5 5 1 g em.Y; the PL-AL PhcLe, and
FL-C cutves showed sharp min. at 5 ~ 18 g em ?
The entves are acvounted foe i tesine of Compton eyt
g photocflect. Curves are also given for the caws 1
whh the tiltces were ’& daced on the other side of the
chambna, and on bxth sides.  The following values were
abtained fur 1), the jonization current due to radiation
having & component in the sense of the incident rudiation,
amd [y, that due to tely directed rudiation. The
chamier current oul by electrinis resulting from the .
wtiization of wir was taken as unity. For C, Al Fe, and :
Ph, Ji = 230, 2109, 200, and 2402, tesp andd l. - (010, :
148, 1178, un-l .Hr.', resp. Cyrus Felidman

A
! // The tias sitian eflect of ¢ rays and theis influence on the j
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USSR/ tiuclear Fhys - Gamma Rays
luclear I'hys - Impact, Electronic Feb 1547

"ingular Tiztribution of Fleetronie ivirs Freduccd by Gamma Ruys of
ThC," L. V. Groshev, I. M, Frank, thys Inst iweni P, !. Lebedev, icad
Sed UCrR, 27 pp

"Zhur Eksper i Teorect Fiz" Vol XVII, No 2

Shows that dependence of distribution of wungles between components of
rairs formed by Garme rays on the - temic number of the irrsdizted
substance cen differ, depending on methed of puir registroction employed.
As result of this, the diffecrence in results obtulned with use of the

#ilson chamber znd the counters does not lead to controdiction.

FA 57TV0
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FHANK, I.M, and VINZBERv,V.L.

“The Doppler Effect at Super-phase Velocity." Dok. Akad. Nauk. SSSR,
56 (1947), 6, 583-586.

SO: Translation— 80 Apr 1954.

T T i N et Sug R de | [P Ty Son GRS Fe e O e o e
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%o, 090-702( T Kummian oot
n 138: of. CoA. 43, 11158 A thworstical snd

for C radlation to he by
s e pomsibie 1 “.’.““" e to b prodaced
t urt! or ¢t to
at velocities greater than !h?xglt The simplest case
of the motion of an electron and of an atom aloag a canal

luwlwlty:.:dkhmm lh.-n.iluhh-nd

be Cherenkov

" diced, ub'bnmuhmdnba p<6)(10°'k
pot necessary for the development of this effect. The
radiation of an ceciliator moving with usiferm wvelocity
cans ba consldered la ueunhnnumuutlnd
electron. The Dm theeretically possidle
at velocities grester that of H.hl if the eloctron moves
along the beundary medium. mnlguanu-(lll
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The herissatal Somponent of cosmic tadiation at geq
- Prank andg |, 8. Shapira, Deblady S4,4.
R.o1, x5 5 BUNL D e et fug

The ntensity of the hotiama|

components is 0.015 « (), ixxy Mrticle per min, per unit
solid Per. sq. em., e, 2P - 04, of the intensity of
The angular diatritmtion was jwo.

Yy of cvents was 241 - 5 per by, ;

0.4 @ 01, (110 o L4, and Iesa thyy

lon of 1-eny. iron, N 4em. lead, and |-

- lesd plates, resp., aloag the diamy, of the chamber
pariliel (0 the ages of the connters. The horirong.af
ment of commic radiatiog A st Tevel consiats of
L] enetriling power, Y aely el

1ime with energies of 1he onlee of W' ey, f s Py, -
Lions (nvolves (o acutfering of electrons il niceons travel .
ing at tively lurge angles with the horizon, (4)
fornistion : Selectrons, und (¢) decay of resulting mesoss.
The na. of eleetrons resultlng from ¢ is caled. to approx,
VAN particle e inin. per unit solif angle per s, crn.,

agreving in andey of fagnitiute with (he cxptl. valye.
. M. 1. Nienko

METALLURGK AL LiTEmaTyag CLAPICATION 3

‘» Lo pugay
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k [ mediom.

. i (r.N. ys. Invt.
Acad. Sci. USS.R. "M . Zbur. Fhspll Tovrat Fis.
2, 14901851 ); co. alntr.—Uonsideration, by
«Link chrctrodyuamks, of 8 model consbating of au acilhat-
g dipote of inoment 2, emitting o liequency », and plaed
it & hosmgencus miedim almoehiug that froqueucy, gives
is the case f @A/2 ¢ € 1, the y fux at a divtance
K ~ Aj2e, the cxpersaion S - TOAYY LILS {.e. the sam
28 for @ transparent modivm; al greater K, S decrenscs ac-
onding to S = S 88, audd within the qe R A le, an
ubdnl. energy I8 whieos bl b Wl amt. il SodA/Tee)’, whete &
Is un emphy al const ., greates than the sum of the 1adil of (he
interwting mols., aad 0| ting e min. K. Corte-
spondingly, in 1he absorting ueedin iean life v of the

m, the
cxcited state becowses §/r = u/in)ll 4 (ar/2XN /200t

I.e. the iciative varkstion of 1e t of its vabus, 10
conimst 1o ofdisey cublision quenc :f' {10 appliciion 10
seud Auosracent solas., is & lunction of A.  Un the amsump-
tious thut sbe form of ¢ function p{)) ducs ot change a3 4
sesult of abwrption, the escrgy Kiven vp in an abwoebing

e
wedlum s ¥ = '{.\U)(l + (n(l)(k/'.")'/u')lclk w iV +
ALY, amd the variation of v shoubd be of the furm Ve =

/sl + (All’/ll':!l. whae AW = {‘Zl/u";.mxx/'.'.)u
W NNN and Wy = {S(A)Jl. Theqnew:hlulhlbus detd. by

]
in uverkip of the Huurescence and almorption spected (A
AN atud the Lactor (Y20 and this reanlt is 1 appIox.
ol with exptl. obretvations (of. fullawing absg., Phart
Mywithe ~ 4 X 1 tew.  Similar developments Lty given
for @ nagnetis dipole and aa elev. quadtupule. . T
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GOAFLW, e Ly SHIGSEK G A
f. D., and GsUPORDTsd, Sl a

seutron Jiftusion in Beryllium uraphite and ~ater uy the

h Study of L 3 er by the
ol a paper presented at the atous for reace Lonference,

' . it
impulse viethod, T
Jeneva, Jwitzerland, 1955

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1"



CIA-RDP86-00513R000413530013-1

P BN L e Pttt

AR, I. M., FovHBadG, Ye, L., W3k, L. V., SHATIRG, Fo L

1 oIImeTs, 0. 1., LAZAREVA, L. Ye. and TOLSTOY, K. 9.

nInvestization of the Farameters of Uranium-Graphite 3ystems by the Frism
{'IethOd" .

Rerort ajpearing . 1st Volume of "Session of the Acidemy of Sciences USSR
On the Feaceful use of Atomic Energy, 1-5 July 1955", Publisting House of Sciences
Ussr, 1955.

50: Sum 728, 28 Nov 1955,
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i }/"The mult..ucation of neutrons in
dirnemd ISP g vy

demy, I, S’I Grmhcvl E. L, Ve
FEAYTITO T od, sk S.SITR o ‘;U-
b Atomnol Evergii, Zasedawips Otdel. Fiz.- Mat. Nauk 1955, // Wt
S 3-18(koglish sumary, 19-20): of. following 3 abstracts. . : .
' ~The phys. uspect of neutron multiplication in a heteso-
gencous U-graphite system was disetissod foous the exptl.
~and theoreticnd standpoint, The expts. were carried cut by
the exponendial method by using various conens, of 1) and
i for various temp. conditions. The values of the thenmal
Uoneutron adilizazion roast., 0, and of the multiplication coust.,
y &, were detd., and the cifect of the uis g uned of the water
jpcket around the shugs was soudivd,  }, Roviae Lvaely

’Z%““ St aom O Sededer A5 5sr2. :'(\‘\ o

CIA-RDP86-00513R000413530013-1"
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[easuremme effects fn uranfum-graphite
critical systemns, sevi g ! f_!‘ozmﬂs.i
"D Toligy, 1. L. Shipiro, and, L.V,

htranikh. ad. ® S35 RTfo Munonu
spolzotaniyu Afomnoi Encrpii, Zasedaniya Otdel. Fis.-

AMat. Nauk 1958, 132-34(English swnmary, 154-5).—Tha

terup, effects on the multiplication const. kg ‘w seo and

also on all the facturs thereof were investigated by two

190 X 120 X 260 e, priswns, cach in {ts own thermostat,

heated to 300-450°,  U-graphite (1) Littices were used with

sluig diums. of 32-7 mm. with various U conens. {¢). A Ra-B
and-a Po-Be neutron source were employed.  The thermal
utlizatiou factor @ was measuced by the C ratio method;

a giod, temp, cffect was found which inereased with decreasd

lng U conen. and was greater in the presence of cooling H,0.

This effect was already predictel by the elementary diffu-fé

slon theory, but the “licory furnbshied too high values in the
abuence and too low valuaes in the prescuce of ;0. This
dlscrepancy was due to the fact that 8 increased when the|
nentegas were coolal in 1,0 upon eutering the slug.  The

ver 4 layer of Ladjacent to'the slug. &1 ientcal Ueonens™
the 8 of a heterogeneous systom exn be increased over that
Jof a2 homogencous one by inhomogeneously leating the
moderater.  In order to evahiate correctly the tenp. offect
on the » escupe probahility, o, cold H,0 and H,0 at 80° were
circulated alternately through the slugs, the temp. of the I
being kept const,  The variation of o was obtained from
cxponential easucements of the huckling 32 wnd from ncas.
wrementz of the influence of heating on the epi-Cud neutron
d. in the vicinity of the source. The tunp, effect of the
Integral isfound to be 0p/p ot = CL95 2 T4 % 1079 per de-
fl’tt. The temp. cffect on k,, was detd, by measuring xt
iy the exponential method, The temp, changes of g (no,
of neutsons generated/no. of neutrons captured) were ciled.
from the changes of ¢ and @ and from the temp. effect on
- 10 was luqud that » hus a neg. temp. effect, which is
roughly propertiona) to the vuriation of the mean enesgy of
the thermal neatrons, caused by the heating of the systen::
M/ndg = ~ (37 % 8) Gley. Werner Javobson

poi. effect on 0 lncreased also if the conling waus extended
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TFRANK, 1.

A IR AR DL

1S8R Nuclear Physics - Fission of U by negative pi-mesons FDe2349 -
Cnrd 1/2 Pub. 146 - 14/34
Author : Belovitskiy, G. Ye.; Romanove, T. A.} Bukhov, Li V.; and Frank,
I. N .
e el
Title : Pission of uranium nuclei under the action of slov negative pis

mesons and high-energy particles
Periodical ! 'm._ohp. {1 teor. ris. 26, T29-732, Jun 1955

Abstract : In this work the autbors investigate the fission of uranium nuclei
by slov negstive pi-mesons (0. Ye. Belovitskiy, et alii, Otchet
PIAN®, April 1950, June 1950, March 1951),ty fast neutrons, with ener-
gles up to 460 Mev, and by gumma-rays vwith energies up to 250 Mev
(0. Ye. Belovitskiy et alii, ibid., Dec 1952). Yor the recording
of the fission of ursnium nuclei they used photoplates with
emulsion layer 100 microns thick with uranyl scetate (T, A
Romanova and G. Ye. Belovitskiy, ibid., June 1951), vhich plates
permitted the observatiom of protons with energies up.to 30 Mav.
The irrsdiation of the plates by slov negative pi-mesona and fast
neutrons- vas carried out in the synehrocyclotron of the Institute
of Nuclear Problems. Acsdemy of Sciences USSR; the irradistion By
gauma-rays vas. by the synchrotron of FIAN*, They note that the
energy spectrum of neutrons from "overcharging” (peresarysdka) of

R TS S Ry
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card 2/2 - Fp-23U9

670-Mev protons on beryllium vas measured by V. B. Flyagin. They
present 5 photographs of {ndicated fission. They thank Prof. M G
Meshcheryskov, 0. P. Dzhelepov, and Ye. Origor'yev for aid in experi-
ments with negetive pi-mesons and fast neutrons, and also thank Prof.
V. I. Veksler and Yu. 8. Ivenov for aid in experiments with gamma-rAyR
of high energy. They state that s more detailed repor: on the re-
sults obteined will be published in this journal. They conclude
that the distinguishing peculiarity of the process of fission of
uranium nuclei at high energies of excitation is the significant
probability of the emission of fast protons and alphaparticles;
these particles bear only & comparatively small part of energy ob-
tained by the uranium nucleus from the primary particle. Thirteen
references.

Institution ¢ Fhysical Institute imeni P, N, Lebedev, Aced. Boi. USSR (PIAN®)

Submitted t March 9, 1955

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1"



APPROVED FQR RI?FFASE: 06/13/2000 CIA-RDP86-00513R000413530013-1

g e A e e

PR i T peiTirruis

7 T e i X {7
2305, JISTON OF URANIUM NUCLEL UNDSR THE ACTION ]
OF BLOW 1°-MEJONA, FAST NEUTRONS AND y -RAYA OF
{ENERGY UF TO 35 Mev. QEBeTovitakll, TARomagavs,. / -

i1,y Sukhoy and LM.Prank 2
e T T U0L 19, No. 5(11),837-50 (1655). In b §
JRussian. .

1 Evente are studied in tear 1ai impregnated with
uranlum ealt. Ths emulsions regiatored protons of encrgy

leas than 30 MaV. The plates were frradiated with ¥ ~-

_mescns and neutrons of maximum enorgies 180 and 430 MeV,

and with v -rays of maximum energies 30, 80 and 250 McV.

In 96 (iasions by ¥--mesons, 81 of the cases showed two

{ragments, 15 showed three. Probabtlity of fissioa upon cap-

ture of & t--meson 18 egdmated to be about 0.5. Simtlarly,

{iasions brought abaut by high-energy neutrona and y-rays

were analysed. Flasion produced by all three of theae high-

-energy ugeots s sometimes accompanied by & {az=t proton or

a -particle, These, howeaver, Carry away only a small part

‘of the enotgy releascd and, since the fizslon {ragments have

about the same energy distribution a8 those produced by alow
neutrons, it la surmised that most of the energy is taken up

in neutron smissica. . G.E.Brown

B

el
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FRANK, I. M.

nExperimental Data on the Anisotropic Distribution of Fission Fragments®,
a report presented at the Confernece on the Physics of Nuclear Fission, 19-21
January 1956, Atom Energ., No. 1, 1956.
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SSMEYANOV, A.N,; TOPCHIYEV, A.V.; KURCHATOV, I.V,; SKDBFW.!TSYN, D, .:
EAPITSA, P.B,; IOFFE, A.F.; VINOGRADOV, AP, ;ERENBURG, I.G,; T:iKHONOV,
N.S.; FADEYEV, A.A.; FBANK, I,M,; VEKSLER, V,I,; KORNEYCHUK, A.Ye.;
POPOVA, N.V.; v v VSEAYA, V.L.; PETROVSEIY, 1.G.:

ALEKSANTROV, A.D.; ARTSIHOVICH L.A.; MESHCHERYAKOV M.G.

Irens Jolist~Curie; ebituary. Vest.AN SSSR 26 no.4:73-72 Ap 156,
(Joliet-Curie, Irsne, 1897-1956) (MIRA 9:7)
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8- UssR/ Physics |
R carda 2/2  Pub. 118 - 5/7
Authovs & Prank, I. M.

______.—w "
Titls t Flash duration in the Vavilov-Chernokov effect

Mwm ' uspov Fiz. mnk’ 58/1’ 111"150, Jan 1956

Abstreok ¢ 4 sﬁecial type of luminescence of pure liquids and soite ;ﬁdd?::i-:z; o
called the Vavilov-Chernckov effe;t ,1ist,;:n3:3;§:3.0her§okov et Various R
1ight flash plays the main role in -Cher . ‘
Szziieg‘(couzter};)wfor measuring the light flash duration artegescgb:gcoré-
theory on which the counters have been constructed is presen r;ssed ac
ance with this theory the duration of a light flash can be exp

Institution 3 «eecoe

Submitted P eeese

W B T G R T S Y S TR R A S e R B T T BT
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‘Gard 2/2 Pub. 118 - 577

Periodical. 1 Usp. Fiz. nauk, 58/1, 111-150, Jan 1956

D

Abstract L ;
i : ::?04“:: % :-1: rﬁv s whore the ‘zj is the time of the duration, and - N
effect is obs:a rvegrwuii‘:;ggzgl:cy ?and within which the Vavilov-Cherr:ukov 'ﬁ'
. 20N reforenees: : . Y N
(1924-1955). " Dlagrans; graphs, o et L PP b USH, 13 Us -
N

e e e e e e e e e e T e
2} T P R o SR B N IS TS R e W T o P e R D AN

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1"



o?é/ 6600

AUTHORS:

65916
S0v/58-59-4-7684
Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 4, p 60 (USSR)

Balabanov, Ye,M,, Barit, I .Ya., Katsaurov, L.N., Frank, I,M,, Shtranikh,
I.V. ——

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

Yield and Effective Cross-Section Measurements of D(t,n)Heh and D{d,p)T
Reactions for a Thick Heavy-Ice Target

V sb.: Yadern, reaktsii na legkikh yadrakh, Moscow, Atomizdat, 1957,
pp 48 - 56

The authors measured the yleld and effective cross sections of D(t,n)Heu
and D(d,p)T reactions for heavy ice in the 50 -~ 200 Kev deuteron energy
range., A D2+ or HT* beam from an ion-accelerating tube was sorted in
accordance with the different masses of the particles by means of a magnet
and a system of diaphragms, The reaction yleld was determined from the
number of alphe-particles or protons registered at an angle of 90° to the
beam with the £id of proportional counters, For the D(t,n)Hel‘ reaction a
maximum was observed for 160 Kev tritons; the magnitude of the cross
section at the maximum was equal to 4.34 barn, The yield and cross-section
measurements of the D(d,p)T reactions were carried out by way of a check,
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6596

80V/58-59-4-7684

Yield and Effective Cross-Section Measurements of D(t,n)Heu and D(d,p)T Reactions for
a Thick Heavy-Ice Target

since reliable results for this reaction using a gas target have been published
(Sanders et al, Phys. Rev,, 1950, Vol 77, p 1754, McNeill, K.G., et al, Phys, Rev,,
1951, Vol 81, p 602)., The results of the measurements showed that for a significant
part of the energy range the obtained oross sections were 10 - 204 less than those
obtained using a gas target. The authors assume that this 1s due to an inaccuracy in
the values utilized for the energy losses in D20, or to some other systematic errors

V.I.Ch, t//
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Anisotropy in nuclear fission processes. Atom.energ.supplement
no.1:58-73 '57, (MIRA 10:10)
(Nuclear fission)
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BALABANOV, Yo.M,; BARIT, I.Ye,; KATSAUROV, L,N.; FRANK, I.M,. SHTHANIKE, I.V.

Measurement of the effective cross uctioh of the D(t,n)Heu reaction
in the 40-730 Xev deuteron snergy rangs, Atom, energ. suppl., no.5:57-

70 157, (MIRA 11:2)
(Muclear reactions )  (Deuterons)
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TITLE:

PERIODICAL:

ABSTRACT:

Card 1/4
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FRavK, T, ™. 53-3-2/6
Skobel'tsyﬁ, D.V., Frank, I.H.

The Physicg Institute imeni P.N. Lebedev AN USSR ( Fizicheskiy

institut imeni P.N. Lebedeva)
Uspekhi Fiz. Nauk, 1957, Vol. 63, Er 3, pp. 50% - 525 (USSR)

Phis institute dates back to the oldest center of experimental
physical research in Russia. In 1725 the "Physical Cabinet" was
founded together with the Acadeémy of Science; in 1912 it was re-
organized as physical laboratory. In 1921 this laboratory was
transformed into the physical department of the physical-mathema-
tical institute of the AN. In 1934 the institute, together with
the AN, moved from Leningrad to Mosccw, and in the same year the
physical instit ute AN (FIAN) imeni P.N. Lebedev was established.
The first director of the institute (1934-1951) was S.I. Vavilov,
and after his death D.V. Skobel'tsyn. Special mention is made of
Vavilov's works on the luminescence of uranyl salts which led to
the discovery of the Vavilov=Cherenkov effect. The research work
carried out ond the collaborators of the various laboratories of
this institute are mentioned. During World Var II the insti.ute
was at Kazan, and by its activities assisted the armament industry.
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53-3-2/6
The Physics Inastitute imeni P.H. Lebedov AN USSR

The institute has row seven times the number of collaborators it
had in 1945. At present 20 doctors and 100 candidates of sciences
are working at the institute. The library at present contains
200 000 volumes (books and periodicals).
General survey of themes and of soms of the results achieved by
the ingtitute: At first the success achieved by V.I. Veksler in
connection with the construction of particle accelerators is
mentioned. The successes achievsd in the physics of elementary
particles were prepared by the study of cosmic radiation. In
recent times successful investigations were carried out by means
of the photo-emulsion method. Also the theoretical department of
the institute deals with the physics of elementary particles and
of nuclear interactions. Well-known works are those by I.Ye.
Tamm on mesonic interaction. Much is said about the work carried
out by the institute in connection with the Vavilov-Cherenkov
effect. The work and the themes dealt with by individual labora-
tories of the institute are then discussed.

. Theoretical physics: Elementary particles, non-local theory, re-

normalizability and dispersion relations, nultiple production of
Particles, cosmic rays, neutron physicg,
solid bodies, low temperatures.

high-energy processes,
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The Physics Inatitute imeni DP.N. Lebedev 4N USSR

Card 3/4

Nuclear Physics: Work concerning nuclear physics and cosmic

rays has been developing since 1933, and supervision of this
work was soon taken by D.V. Skobel!tsyn. During the war work

on cosmic radiation was stopped until 1944, and already in 1944
the first expedition was sent to Pamir, and in 1947 the first
high mountain station was established. The next report deals
with new accele rators. Apart from theoretical work also theoretic-
al research work was carried out on a large scale under super-
vision of M.A. Markov in the two following directions: Investi-
gation of phenomena that are important for the research of atom-
ic structure by the method of photonuclear reactions. Investi-
gation of the properties of the meson field and of meson-pro-
ducing processes by photonuclear interaction.

Further chapters deal with work carried out in the field of
radiophysics, luminescence and optics, semiconductors and di-
electrics. At present the effect produced by neutrons and fast
electrons upon gemmanium is being studied. In this connection
alsc some rules concerning the transformation of the energy of
B-radiation into electric energy were set up. There are 67 re-
ferences, all of which are Slavic.
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. The Physics Institute imeni P.N. Lebedev AN USSR 373-2/8
AVAILABLE: Library of Congress
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DENISOV, F.P,,red.; LAZAREVA, L,Ye,,red,; LEIKIN, Ye,M.,red,; ROZHANSKIY,
1.D.,red.; FRANE, L MWeyrods; SHAPIRO, I.S.,red,; SHAPIRO, F.L.,rsd.;
POLENOVA, T.P,,tekhn, red,

{Low and intermediate energy nuclear reactions; transactions of

the conference] IAdernye reakteii pri malykh i srednikh energiiakh;

trudy konferentsii, Moskva, Izd-vo Akad. nauk SSSR, 1958. 614 p.
(MIRA 11:12)

1. Veesoyuznaya konfersntsiyas po yadernym reaktsiyem pri mslykh
1 srednikh energliyakh. Mosco¥, 1957,
(¥uclear reactions)
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"The Application of Atomic Energy for Peaceful Purposes”

Lecture to be dellvered by Soviet Sclentists at the Brussels Exhibition,
August 1958. The delivered lectures will be avallable in English, French,
Flemish and German as individual brochures.

(Priroda, 1958, No. 8, p. 1186)
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24{5) PHASE I BOOK EXPLOITATION sSov/2121

Frank, Il'ya Mikhaylovich, Corresponding Member, USSR Academy of
——gcTences, Laureate of the Nobel Prize

Izluchenlye Vavilova-Cherenkova; lektsiya, prochitannaya na Vsemir-
noy vystavke v Bryussele... (vavilov-Cherenkov Radiation; &
Lecture Delivered at the Brussels' World Fair on August 13, 1958)
Moscow, Izd-vo "Znaniy", 1959. 30 p. (Seriles: Vsesoyuznoye
obshchestvo po rasprostraneniyu politicheskikh 1 nauchnykh znaniy.
Seriya IX, 1959, no. 8) 36,000 coples printed.

Sponsoring Agency: Vsesoyuznoye obshchestvo po rasprostranenlyu
politicheskikh i nauchnykh znaniy.

Ed.: I.B. Faynboym; Tech. Ed.: L.Ye. Atroshchenko,

PURPOSE: The booklet is intended for the general reader interested
in physics. .

Card 12
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Vavilov-<Cherenkov Radiation (Cont.) S0v/2121

COVERAGE: This booklet contains a lecture on luminescence phenomenon
delivered by the author at the Brussels' world Fair on August 13,
1958. The author describes the Vavilov-Cherenkov effect and the
properties of fast particles at some length. Brief biographies of
Soviet sclentists who have been awarded Nobel prizes are included

. in the booklet. No references are gliven,

TABLE OF CONTENTS:

On Light and Matter

Luminescence

Vavilov-Cherenkov Effect

Nature of the Phenomenon

Vavilov-Cherenkov Radiation and the Properties of Fast Particles

Nobel Prizes Awarded to Soviet Scientists (information)

AVAILABIE: Library of Congress
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AUTHOR:

TITLE:

PERIODICAL:

ABSIRACY:

Card 1/2

i

T TE FETES

Frank, K. M. 50V /56-%6-7-25 /71

On the R8le of the Group Velocity -of Light in the Case of
Radiation in a Refractive Medium (0 roli gruppovoy skorosti
sveta pri izluchenii v prelomlyayushchey srede)

Zhurnal<eksperimcntal'noy i teoreticheskoy fizikij,
1959, Vol 36, lr 3, pp 823-831 (USsR)

In the present paper the author investigates the part played by
the group velocity of light in a radiation, the source of which
moves uniformly in a refractive isotropic medium, it being
assumed that the medium is transmigsive with rcspect to the
emitted light. The radiation of a moving light source depends
essentially on the ratio between the velocity of the emitter
and the phase velocity of the emitted frequency. For particles
which generate a time-cohstant electromagnetic rield

(e.g. electric charges or constant magnetic dipoles), i.e. at
an eigenfrequency that is equal to zero, the Cherenkov effect
occurs (which is also called Vavilov-Cherenkov efiect in
Russian publications), if the velocity of motion v is equal to
or begins to exceed the phase velocity of light. In the cage of
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G the R8le of the Group Velocity of Light SOV /567552511
i1y the Case of Radiation in a Refractive ledium

this connection between the direction of light radiation and
the emitted frequency wg it holds that
v cos 8/(c/n(w, )) = 1, n(ey) = ¢/v cos 6, u = c/nlwy )

the emitted frequency, like Cherenkov radiation, is subjected
to a Doppler effect for which v/(c/n(a%)) = ﬂn(g%) holds.

Basing on these assumptions the author first investijates tne
Cherenkov effect and the conditions for the occurrance of
complex radiation. In the last part of the paper the connection
betwcen the velocity of the motion of the emittor and the group
velocity of light is investigated, which leads the author to
the conclusion that the emitter is not able to catch up with
the light signal cmitted by it in the direction of its motion.
There are 3 figures and 4 Soviet references.

LSSOCIATION: TFizicheskiy institut im. P, N. Lebedeva Akademii nzuk SSS5R
(Physics Institute imeni P. N. Lebedev of the Academy of
Sciences, USSR)

SUSIITTED: August 16, 1958
Caxd 2/2
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AUTHOR : % 50V/53-68-3-4/11

TITLE: The Optics of Light Sources Moving in Refracting Media (Optika
iatochnikov sveta, dvizhushchikhsya v prelomlyayushchikh gredaih)

PERIODICAL:  Uspekhi fizicheskikh nauk, 1959, Vol 68, Nr 3, pp 397-415 (USSR)

ABSTRACT: This is a reproduction of a lecture delivered on the occagion of
the awarding of the Nobel Prize. It consistas of five parts, In
part 1 the particular features of the radiation discovered by
Cherenkov and Vavilov in a refracting medium are discussed to-
gether with the conditions for the occurrence of this raediation
and its properties. In this comnection reference is made to
L. I. HMandelthtam and V. L. Ginzburg, In part 2 the author
discusses as a characteristic example the so-called transition
radiation; it occurs e.g., if a uniformly moving charged perticle
exceeds the boundary of two media with different refraction
indices. The intensity of this radistion is proporiional to the
kinetic energy of the particle at low velocities, and at
relativistic velocities it grows 1like the logarithm of the total
energy. Two particularities of this radiation within the range
of ultrarelativistic velocities are discussed and the results
obtained by investigations carried out by A. Ye. Chudakov ang

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1"




CIA-RDP86-00513R000413530013-1

"APPROVED FOR RELEASE: 06/13/2000

The Optics of Light Sources Moving in Refracting Media SOV/53-68-3-4/11

V. Ye. Pafomov are mentioned. Part 3 deals with the radistion
spectrum and with the quantum-theoretical interpretation of the
Cherenkov effect (according to Ginzburg), A number of the most
important equations is given. Again, g particle moving with
constant velocity in a refracting mwedium is investigated., If
the momentum nhe/c of the photon is small compared to the
momentum of the radiation source, the theorem of the conservation
oi momentum may be written down as

W

nT cos f§ = % » where AE denotes the kinetic energy of the
radiation source., AE =k R, (c20 15 the eigenfrequency in

) W+
the laboratory system). Thus, Pcﬂ cose = -v% is obtained. In

the following, 3 cases ere discussed: if -&cﬂ cosf =1,

<1 and >1. Finally a classical discussion of the Doppler
effect is given, and the possibility of a velocity greater than
that of light in a medium is discussed. It was found that an

Card 2/4 investigates the conditions for the occurrence of Cherenkov
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The Optics of Light Sources Moving in Refracting Media SOV/5§-6B-3-4/31

radiation and of the Doppler effect for velocities greater than
that of light. For this, the condition 1‘;&2171 is, first of all,

given, which says that v mst be greater than the phase veloocity
of light. L. I, Mandel'shtan pointed out that the complex
Doppler effect is connected with the amount of the group
velocity W of light. On the basis of a diagram (Fig 1), which
represents the frequency dependence of the wave vector

k(w) = ﬁl%ﬁgl sy these conditions are discussed and a number of

formulas is derived. Figure 2 shows some possible cases of

connections existing between d, ¥, ¥ and @ , which are discussed.

Part 5 finally deals with Cherenkov radiation in optically

anisotropic media. In this connection the case is investigpted

in which the radiation source moves in a crystal,in which the
pends not only on light frequensy but also

on the angle and on polarization. The influence exercised by

the latter is discussed in detail, and a number of special cases

is further discussed on the basis of schematical drawings,

Also the Doppler effec. is dealt with, and attention is drewn
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The Optics of Light Sources Moving in Refracting Media SOV/53-68-3-4/11

to the most important investigations carried out by K. A,
Barsukov and A. A. Kolomenskiy, There are 6 figures and
18 references, 16 of which are Soviet.

Card 4/4
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PHASE I BOOK EXPLOITATION  SOV/4393

Cherenkov, Pavel Alekseyevich, Professor, Igor' Yevgen'yevich
Tamm, Academician,and Il'ya Mikhaylovich Frank, Correspond-
ing Member, Academy of Sciences USSR

Nobelevskiye lektsil (Nobel Prize Papers) Moscow, Fizmatgiz,
1960. T3 p. 7,000 copies printed.

Ed.: T. V. Mikhalkevich; Tech. Ed.: Ye. A. Yermakova,

PURPOSE: This pamphlet 18 intended for physicists and re-
Searchers engaged in the application of the Cherenkov
r?diation principle 1in experimental physics.

COVERAGE: The pamphlet contains lectures by Professor P. A.
Cherenkov, Academicilan I, Ye, Tamm, and Corresponding
Member of the USSR Academy of Sciences I, M, Frank given
i1n Stockholm on December 11, 1958 when receiving the Nobel
Prize in physics., The Supplementary article relates the
history of the discovery of the Cherenkov radiation and
presents blographical data on the three Nobel Prize re-
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ciplents. Photographs of the prize winners are included in

the booklet

. The complete text of the speeches and of the

article were previously published in Uspekhl fizicheskikh

nauk, v. 67
accompanied

, no, 1, and Vv, 68, no. 3. The artlcles are
by bibliographies 1isting Soviet and other tech-

nical 11terature.

TABLE OF CONTENTS:

Editor's Prefa

ce 3

Cherenkov, P. A. Radiation of Particles Having Velocity
Greater Than That of Light and Some Applications of This Radi-

ation in Exper

imental Physlcs

Tamm, L. Ye. General Properties of Radiation Emitted by Systems
Moving at Greater Velocities Than That of Light and Some Appli-
2
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1/016/60/010/010/002/004

B009/B05T
AUTHOR : Frank, I. M. \
e
TITLE: Optics of Light Sources Moving in Refractive Media

PERIODICAL : Fizikai Szemle, 1960, Vol. 10, No, 10, pp. 298-304

TEXT: This is an abridged text of a lecture delivered at the conferment

of the Nobel Prize upon the author in Stockholm on December 11, 1958.

The full-length text was published in Uspekhi Fizicheskikh Nauk, Vol. 68
(1959), pp. 397-415. 1) Characteristics of light in a medium: In vacuum, ,
the velocity of light is always constant and higher than the velocity of

the light source. In a refractive medium, the ratio of the velocity of V//
the radiant to the velocity of wave propagation depends very much on the =
velocity of 1light in the medium and on its changes. Asa result, not only

the characteristics of radiation but sometimes also its appearance depends
on the features of light propagation in the medium., In this paper, the
simplest case of radiation in refractive media is considered, where the
translational motion of the system may be supposed to be uniform and
rectilinear, 2) Transition radiation: The theory of transition radiation

card 1/3
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was developed by V, L, Ginzburg and the author of this paper more than

10 years ago, but was not examined experimentally. Most promising results

have been recently reached by A.Ye. Chudakov but have not been published /
48 yet, ¥, Ye. Pafomov pointed out that for very small thicknesses of the /

radiator, transition radiation must be considered ag a component in the
observation of the Cherenkov radiation, 3) Spectrum and quantum-mechani- ~
cal interpretation: The quantum-mechanical theory of transition radiation
wa3 first developed by Ginzburg who demonstrated that the classical

formula of the cosine of the angle at which the radiation takes place may

be supposed to be exact with a very small correction. In vacuum, motion

at a velocity exceeding that of light is impossible. In a medium, it

appears possible, but nature does not entirely cancel that prohibition.

An arbitrary system, capable of radiation interactions, will - at veloci-

4) Thresholds of radiation: The spectrum of radiation is determinad by
the velocity of the system, its fundamental frequency, and the phase
velocity of light valid for the system. From formulas deduced for the
Cherenkov phenomenon and the Doppler effect at velocities exceeding that
of light, it follows that these radiations can develop only if the

Card 2/3
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velocity of motion of the system exceeds the phase velocity of light.
This statement which holds for 1sotropic media deternines the threshold
of generation of radiation, In g refractive medium, energy transfer

takes place not at phase but at group velocity, If the conditions of

its development are satisfied, radiation develops and draws energy from
the radiant. When the velocity of light reaches the threshold, radiation

The role of the group velocity of light will manifest itself particular-
1y clearly in an anisotropio medium where it includes a certsin angle with
the phase velocity, (Section 5 of the secture dealt with radiation in
optically anisotropic media and ig exc’uded from this text), L. I,

Mandel!'shtam ig mentioned. There are 12 references: 11 Soviet and

1 US. /
-
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§/056/60/038/06/05/012
BO06,/B056

Frank, I. M. |
=, 1

TITLE: Critical Velocity of Light Emission in Optically Anisotropic
Media

AUTHOR:

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 38, No. 6, pp. 1751-1757

TEXT: The author deals with the investigation of the emission of a
light source of arbitrary natural frequency, moving uniformly in an

optically anisotropic transparent medium. In an optically isotropic
medium a Vavilov-Cherenkov radiation|%f the frequency w occurs, if the
velocity of motion v of the emitting charge attains the phase velocity

of light u(w) = ¢/n(w). In the expression for the wave vector k{(w) only
the phase velocity occurs; it is, however, to be assumed that in
optically anisotropie medium the group velocity plays a similar part.
First, the peculiarities occurring in an anisotropic medium are discussed,
which are based mainly upon the fact that the phase velocity depends

both on the polarization of the waves and on the direction of k(w). On

v
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Critical Velocity of Light Emission in 5/056/60/038,/06/05/012
Optically Anisotropic Media B006/B056

the basis of the simple case of a monochromatic wave of given polarization
it is shown that for the critical velocity ¥'(w) occurring in the case

of an anisotropic medium, ¥ = W' holdas. This second phase velocity u!

is described by the author as "radiation velooity along the beam". Fig. 1

+
w te,

illustrates the foregoing. It holds generally that §'6~0 - . v;

2 2
u' v
if w =0, ¥ = U' is thus satisfied. This equation is the condition

holding in an anisotropic medium for the occurrence of a radiation of
the frequency w. In the case represented in Fig. 1, the surface of the
wave vectors is an ellipsoid, and therefore the "extraordinary" beam in
a uniaxial ecrystal is concexned. An analogous investigation is carried
out for the ordinary beam (k - surface: sphere); v = u = u'. In the
following, the peculiarities occurring in a biaxial crystal are dis-
cussed, Fig. 2 shows k' as a function of w for a given polarization.

If w is the group velocity of a beam of the frequency w, which runs the

direction v, the condition Holding for the ocourrence of a radiation or
of new components of it is V = ?(ugr), where wgp 18 the frequency vf//
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Critical Velocity of Light Emission in S/056/60/038/06/05/012
Optically Anisotropic Media B006/B056

primarily occurring in the spectrum, for which the condition given above
for k'(w) is satisfied. Finally, the case w< w, is investigated. All

results obtained are analogous to those obtained for an isotropic medium
(Refs. 5, 6). They hold for the case in which the direction of motion
coincides with the direction of the beam. V. L. Ginzburg and V. Ye.
Pafomov are mentioned in this paper. There are 2 figures and 6 Soviet
references.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Physios Institute imeni P. N. Lebedev of the Academy of
Sclences U3SR)

SUBMITTED: December 21, 1959
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FANE, To Me, B64C1EY, Fu Le, CALITTSEIY, Y. ., <LOE DTG0 5. L.,

ALOFHLY, Gu 2, LYMYINA, Y. As, BOYDAVE KG, 1. ©., LO7AGLN, 2, i, 3
ZATVOUSKIY, N ., ATICUNYLTI, Yo Pu, KAACLCUSY Y, O D., EOALCUTARDY, 1. ia,

LE7PYISEiA, Ay To, (ALTK ., 74 Aey CAZAUCT, 8, M., IECLAYEY, 3. E.,

STAVTESE Y, v, CUERATYENE, R, T

") Pulte fast reactor."

recort sebmiticd Car the TATA seminar on the Phroics of Fast and
Intermedjate Reactnre, Vienna, 3-11 Aug 1741,

Aced Aci. T8SR Foscow
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QL1910 2/ 4210 5/083/61/010/005/001/015
90.9200 B102/B214

AUTHEORS ¢ Blokhin, G. Ye., Blokhintaev, D. I., Blyumkina, Yu. 4.,
. ‘B_@-g_g_genko,__x_,__x. Deryagin, B. N., Zaymovekiy, &. 8¢y
Zinov'yev, V. P., Kazachkovekiy, 0. D., Kiz Khen Bon,
Zrasnoyarov, N. V., Laeypunakiy, A. 1., Malykh, V. 4.
Kazarov, P. M., Nikolayev, S. X., Stavisekiy, V. Ya.,
Ukraintoev, F. I., Frank, I. K., Shapiro, F. L.,
Yazvitskiy, Yu. 8.~

TITLE: A pulsed fast reactor X

PERIODICAL: Atomnaya onergiya, v. 10, no. 5, 1961, 437-446

TEXT: The present paper gives o desoription of the pulsed faast reactor of
the Ob"yedinennyy institut yadernykh isaledovaniy {Joint Institute of
Ruclear Rnanroh) which beoame oritical in June, 1960. This reactor,
called WGP (IBR) reactor, serves as puleed fast neuiron sourae (zean
power 1 ks) for physicsl {nveatigations, partioularly for time-of-flight
experiments. Its nmost distinguishing feature ia the very szall contridu-
tion (~10'4) of the delayed neutrons in its norzal operationj it is abous

card 1/% ‘(
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appear because shenever the reactor becomes overoritical a burat of prompt
neutrons results. The half width of these pulses i{s 36 umec, The

frequenoy with which the pulgses are repeated can be varied between 8 and bk/
80 pulool/uec. FPig. 2 showe the construotion of this reactor. The

periodic ohange in the reactivity {s brought about by the displacecent of

the iwo 0255 blocks placed in two d{sks that can bo rotated. The main
block is premaed in the form of a disk, 1100 mm {n diameter, and can be
rotated with a peripheral velooity of 276 o/sec (at 6000 rpm) during whioh !
it panssea through the ocore center. The roactivity change obtainable from

%he motion of the nain bdblook s 7.4 %, that obtainable from the motion of )

) the auxiliary blook im 0.4 %. The stationary part of the core conaists of ) :
i ?lutoniua lumps in eteel jJaokets, The reactor io started by a rough
, regulator, in this case a movable part of the refleator. It gives a

reaotivity change at the rate of 15-10'5 -1.)~‘|0'5 sac”!. The zanually

operated rod i{s also a part of the reflector. Two plutonium rods in
elevotromagnetio suspension serve as soram. They oan be separated from the
core with an acoeleration of 20 g. Their separation causes a resotivity

Card 2/‘%{
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5/089/61/010/005/001/015
A pulsed fast reactor B102/8214 :
one hundredth of that of the usual ateady uranium reactor. The pulses
}

i ——

iy e

v e ———

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1"



"APPROVED FOR RELEASE: 06/13/2000

(i

CIA-RDP86-00513R000413530013-1

3/069/61/010/005/001,015
A pulned fnnt reactor B102/B214

decrease of 2-1,1 % the rough regulator allova o Teactivity change of
2.4 %, tha manual regulator 0.1 %, and the automatic regulator 0.036 %.
Tre reactor ponaessnd aloo a reiotivity booster for the production of one
irtensive pulne, The control and shield system lo0 an autonantically
functioning eleotronio arrangement with B?, countera and ionizaticn

olLaabers. The whole rengtor io placed in a room of aize 10-10¢7 n whose
conorete walln allos complete protection from radiatfon. Tho mnos}
fc-ortant experimental arrangenent gonnints of a 1000 m long neulron
scnduntor, a metal tube, 400 mm in dinmater in tho firet part and 800 mm
ir the second part in which a presoure of 0.1 mm Hg 18 maintained. This
conduator connects a ohain of socalled "intermedinte pavilions" (at
diotances of 70, 250, 500, 750, and 1000 m from the reactor) in whioh

experimenta oan be oarried out, There ie alno an additional neutron
conductor of 100 a length. The reaotor chamber 1a joined to an experi~
cental chaober in whioh four neutron beams of up to 800 mm diameter are
available. There us such an experimental chamber also abeve the reactor
chacber. Various experiments were carried out with the resotor and they
are desoribed in the present paper. These are experiments with stand

card 3/\ ‘/
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A p1lsed fast reactor B102/B214

asaemblies and slowly moving main blook for the determination of the moat
izportint parameters of the reactory experimenta with a core Asdembly
(unmoved), experiments with rotating (5000 rpm) main block and a Ra-a-Be

gource in the core for the investigation of the effeat of the nultiplica- d&(
tion faotor, ete. The most important resulto are represented graphically.

for example, Fig. B shows the depoendence of the half width 0 of a pulse on

‘he ronctivity; the dashed line holda for the unaistationary cage, the

}

! dot-daoh line for the cane of ¢ = K(:/a)1/5v'2 5, where v is the velocity
} of motion of the (rotatlng) nain blooky in the qunaintationary cnge

0 =2 lm/av » where & ia the renoti{vity nt the maximul multiplication
1

faotor; ¢ = L, max, where x is tho dimplacement of the main blonk. The

i reastor has been actually used for the measurement of the total, scattering,

R c¢apsure, and fiseion cross sections by the tine-of-flight method. Further
experimenta will be carried out with a view to obtaining increase of power
and decrease of the pulase duration. There are 15 figures and 3 refercnces:
2 Soviet-bloo and 1 non-Soviet-bloo. The reference to the English-language
publioation reads as follown; J, Orndor(, Nucl, Sci. and Engng, 2,No. 4, 450(1957).

Card 4/7\4/ :
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Progress of 8.I.Vavilov's work in the field of physics.

Usp.fiz.nauk 75 mno,2:215-225 0O

161, (MIRA 14:10)

(vavilov, Sergei Ivanovich, 1891-)  (Physics)
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FRANK, I.M.

Transient radiation and the Vavilov-Cherenkov effect. Usp.fiz,.nauk

75 no.2:231-240 0 t6l, (MIRA 14:10)
(Cherenkcv radiation)
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GRIGOROV, Mgum Leomtdtovivhs KONDRAT'YEVA, Marina Aleksandrovna;
RAPOPORT, Il'ym Davidovich; FRANK, I.M., red.; GRIGOROVA,
V.A., red.; PLAKSHE K L.Yu., tekhn. red.

(Cosmic rayg)., Kosmicheskis luchi. Moskva
83 p, (Praktikun po iadernoi fisiki, no.2).

Fizmatgls, 1962,

(MIRA 1614)
1. Chlen-korrespondent AN SSSR (for Mrank).
(Cosmic rays)
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ESTULIN Isay Venissrinovichy ZHABOTINSKIY, Ye,Ye., red.; FRANK, I,M., red.;
RASHOVA, H,Ya,, tekhn. red.

[Radioactive radiations], Radiactivnye izlucheniia, Moskva,

Flamatgis, 1962, 260 p, (Praktilum po iadernoi fizike, no.1).
(MIRA 16:4)

1. Chlen~korrespondent AN 9SSR (for Frank).
(Radioactivity)
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FRARK, I.M., otv, red,; DAVIDOV, A.S., red.; LAZAREVA, L.Ye., red.

NEMIROVSKIY, P.E., red.; CHUYEV, V.I., red.;POLYAKOVA, T.V.,
tekhn, red,

{Transactions of the Seeoad All-Union Conference on Nuclear
Reaztions at Low and Medium Energies]Trudy Vtoroy Vsesoyuznoy
konferentsii po iadernym reekisiiam prl malykh i srednikh ener-
giiak}h, Moscow, 1960, Moskva, Iszd-vo Akad, nauk SSSR, 1962,
658 p. (MIRA 16:2)

1, Vsesoyusnaya konferentsiya po yadernym reaktsiyam pri ma-
lykh i srednikh energiyakh, 2d, Moscow, 1960,
(Nuclear plvaics-Congreuess
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i
AUTHORS: Benetskiy, B. A., Betin, Yu. P., Bukarev, V. Aey Frank, 1. M.
TITLEs (n,r)—?orrelation in inelactic scattering of 14-Mev neutronc )
: froa €1¢ nuclel
; SOUHCE: Yadornyye reaktsii pri malykh i srednikh ¢nergiyakh; trudy
” v Vtoroy Vsesoyuznoy konferentgii, iyul! 1960.g. Ed. by

A. 5. Davydov and others. Moscow, Izd-vo AN 3SSR, 1962, 178-179
TEXT:  14_Mev neutrons from a TS(d,n)He4 source were scattered from a e
torcidal carbon scatterer; the y-rays were recorded by a ¥aI(T1) scintilla~
sion detector with ¢3Y-29 (FEU-29) photonultiplier, the neutrons by a stack
of plates of zn organic scintillator separated by plexiglas and connected
#ith an 43¥ -24 (FEU-24) multiplier. Alsc the recoil protons with
7 ch4;Ep:;14 Yev were recorded. The puise-height resolution of tne
. 65
det

y= gcter was 1074 for Tn

1.12-Xev quanta; the coincidence circuit had a

iz resnlution of 2'10'7 sec. The Y-spectrum was analyzed with the help of
a pulse-height analyzer. The angular distribution of the 4.4-Yev quanta

. emitteﬁ on the transition of the ¢12 pucleus from the first excited to the

) Sard 1/2
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AUTHOR: Frank. Io Mo ’ 5-/

TITLE: A pulse method for the investigation of the properties of slow neutrons I?
SOURCE: AN SSSR. Fizicheskiy institut. Trudy, v.14, 1962, 117-146

"OPIC TAGS: neutron, slow, pulse, flashing, spectroscopy, prism, fast,
flight time, life time, diffusion coefficient, attenuation, moderation, moderated

ABSTRACT: Thie classical theoretical paper discusses the possaible application of .
4 high-voltage ion tube operating in a pulsed regime for the study of the properties .
of slow neutrons. The paper reproduces a report of the Fizicheskiy institut AN

#SSR (Physics Institute, AN SSSR) dated March 1954. The material of this study, . :
together with the results of an experimental investigation on the same subject, was |
utilized in the report of A.Y.Antonov, A.l.Isakov, I.D.Murin, B.A.Neupokoyev,
I.M.Frank, F.L.Shapiro, and I.V,Stranikh at the First Geneva Conference on the

Peaceful Use of Atomic Energy. The paper is reprinted essentially without any
alterations. The pulse method can be employed moat naturally for the determinaw= |
tion of the maximum magnitude of the diffusion coefficient D of neutrons and its
dependence on the conditions of the experiment. Inasmuch as in many instances not ...
only D but also the life time of the neutron, T,can be determined, LZ2=DT can thus

Card 1/4
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{
also be obtained. The method provides indications on the time required for the f
establishment of a stationary velocity spectrum of neutrons and on the bshavior of !
various groups of slow neutrons. More complete information on the properties of a
neutron gas can be obtained by the method of the "pulsed prism' which permits the
determination of the moderation (deceleration) parameter T, Section 1 provides a |
survey of existing neutron-moderator theory, especially in the light of the effect of:
a pulsed emigsion regime. Sec.2: The application of a pulse-type neutron source |
for the study of the diffusion of a neutron gas. Sec.3: The initial distribution of :
decelerating neutrons. Sec.4: The density attenuation of slow neutrons. Sec.5: A
pulse-type necutron source in a prism. Sec.6: Application of two-group theory in
the case of a pulsc-type neutron source. Sec.7: Conclusions: (1) The principal
application of a pulse-type neutron source at the present time appears to be in flight~
time necutron spectrometry. The use of T(d,n)4He in the "flagshing-tube' method
opens broad perspectives in various areas of neutron physics. Possible applica-
tions: Assuming that fast neutrons from a pulse-type source enter a system com-
prising a test substance and having a prescribed shape, for example a cube, a -‘
parallelepipedon, or a sphere, and dimensions that differ not too greatly from the
neutron moderation length, the exponential law of the density attenuation of the
neutron gas, beginning at a certain time point, permits a direct determination of
the diffusion coefficient D (assuming the life time T to be

Card 2 /4
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. approximately known), (2) In substances in which the velocity distribution of mod-
! erated neutrons becomas stationary within a time that is less than the lifstime of
i the slow neutrons, the magnitude of D will also attain a constant value, Inasmuch-
;a8 in such substances D is independent of Q » that is, the dimensions of the

| system, the magnitude of D becomes a physical constant that characterizes the

I neutron propertics of the substances investigated. The magnitude of the attenua-

"ticn coefficient, a, will then depend linearly on ; the slope of the a-vs.~Q .

i line obtained by means of measurements in systems of various sizes ylelds D, i

. while its initlal ordinate, obtained by extension of the line to D= 0, provides the : )
-magnitude of 1/T, This method requires considerably less test material than the
o~k 'customarily employed prism method, (3) In extremely small systems, that is, in

: ' 8ystems having a large @, it may be anticipated that the magnitude of D,¢¢, a8 !
rdatermined from the magnitude of a » will decrease with an increase in the dimen-~
slons of the system. This poculiarity can be employed for the clarification of the ! ,
~prpperties of the various groups of slow neutrons, (4) The exponential behavior
. of;the density of the neutron gas in the systemn is not established at once; the in- e
i.vaitigation of the duration of the transition stage can provide indications relative !
‘g ghe duration of the establishment of a stationary velocity distribution of the i
!gecglerating neutrons. (5) The most cornplete indication on the moderation (decel- .-~
;qg#tiox) and the diffusion of neutrons carn be obtained by the method of the "flashing"
L : : 3
WCal 34
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{prism, that is, by placing a pulse-type source inside a prism, (6) In some in-
‘stances, for example, for water, it may be useful to employ a system consisting
‘of a plate of prescribed thickness and great area (approximating a two-
-dimensionally infinite system), "In the course of the performance of this study,
and in the discussion of its results, many valuable observations were made by _
‘¥, L.Shapiro, to whom I eéxpress my warmest gratitude, I also thank M, V. Kagax-
novskiy and A, V. Antonov for a numher of remarks made in the discussion of the
‘worl." Orig. art. contalns 2 figs., 2 tables, and 96 numbered equations,

;ASSOCIATION: Fizicheskiy hstitut AN SSSR (Physics Institute, AN SSSR).
SUBMITTED: 00 DATE ACQ: 1l1Apré3 . ENCL: 00
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AUTHORS: Benetskiy, B. A., 253251~;4_M.
TITLE: Investigation of the angular correlation between y-photons
and 14-Mev neutrons inelagtically scattersd {rom carbon

nuclei

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 44,
no. 2, 1963, 454-461

TEXT: The possibilities of n'y angular correlations are discussed in
order to obtain an unambiguous answer to the gquestion as t6 whether the
process c12(n,n'y)c'¢ occurs via compound nucleus formation or via direct
interaction. It is found that in the latter case a state of definite
parity (2*3’ will result and the distribution will be symmetrical with re-
spect to ( n-n)/2, i.e. the correlation will be oharaoterized by

L]
sin22(97 -{Pn/Z-nn/4). The n'y correlation was measureqtin a simple
arrangement: the neutrons were obtained from a DT source (En = 14.2 Mev);
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the y-rays were detected by a NaI(T1) cryatal (2-10"7 geg) connected with
an $IN-29 (FEU-29) photomultiplier; the neutron detector. (4-102 sec)
wap provided with an FEU-24., The coincidence between 4.43-Mev y-quanta
(2* - 0" transition) and the neutrons scattered through 'a certain angle
was recorded by scintillation counters. The target was a graphite
cylinder 15 cm high and 6.5 cm thick. The y-ray angular distributions
were measured in the n-n' plane for the fixed n' gmisaion angles 40 and
135°, They can be described by f(Oy) -1+ b sin 2(07-90) where b and @

vere calculated by the method of least squares. The scattering crogs-
section ratio was 0(40°)/0(135°) = 1.8 £ 0.4. When the results obtained
for neutrons are compared with the analogous ones for protons it can be
seen that for small angles the scattering mechanism dependsonly slightly
on the nature of the nuocleon, but for large angles the results obtained
for neutrons differ from those for protons. It cannot yet be decided if
the direct scattering mechanism is always contributed by another mechanism
nor to what extent this occurs. For large scattering angles this contribu-
tion will be very important. There are 6 figures.and 1 table.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR

(Institute of Physics imeni P. N. Lebedev of the Academy of
Card 2[;/ Sciences USSR) ‘ :
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GOL'DANSKIY,V.I.j KUZNETSOV,B,G.,prof.; MIGDAL,A.B.; FRANK,I,M.; CHERNOV,
A.G.; FAYNBOY,I,B.,red.
[The constitution of matter; first talk’ Stroenie veshchestva;
beseda pervaia, [By] V.I.Gol'danskii i dr. Moskva, Izd-vo "Znanie,"
1964. 38 p. (Novoe v zhizni, nauke, tekhnike, IX Seriia: Fizika,
matematika, astronomiia, no.5) (MIRA 17:5)

1. Chleny-korrespondenty AN SSSR (for Gol'danskiy, Migdal, Frank).
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"The experience of the pulsed fast reactor opﬂratlon and its charea
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repor} S submitted for 3rd Intl Conf, Peaceful Uses of Atomic Energy, Geneva,
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AUTHOR: Frank, 1. M. X

TITLE: Some characteristics of the elastic moderation of neutrons

SOURCE: AN SSSR. Fizicheskiy institut. Trudy*, v. 24, 1964. Issledovaniya po
neytronnoy fizike (Research in neutron physics), 203-211

i
i
I
|
\
{

TOPIC TAGS: neutron moderation, neutron, neutron velocity loss, age diffusion theory,
dispersion spectrum, age equation, elastic moderation, neutron spectrum

ABSTRACT: In the investigation of the moderation and diffusion of neutrons, it is import-
ant to solve the problem of the instantaneous neutron spectrum. The age-diffusion theory
assurnes that neutron energy loas in gcattering on heavy nuclel is small and that the
neutron energy is a continuous function of ime. However, there are deviations in energy
and velocity from the mean square values which one would expect, for example,

neutrons had the same initial energy. These deviations in the instantaneous neutron X
gpectrum are usually not considered because of the complexity of the non-stationary theory:

—
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a simple and approximate approa
alue can be calculated. Starting from the probability equation
E) after 3 collision will have 2 velocity in the in-

deviation from the mean V.
he average velocity 8o obtained 18 given

E However, on the basis of
! that a neutron of velocity V (energy

. tervalfromV'to V' +dV' (energy E' to E' +dEY), t
by " v . Mo
. .-'. . . . . ) <
The velocity loss as & function of time is given by
S -4
b § o ..,
L L @
* the neutron velocity after one -

of.

where M' is the mass of thé nucieus. The mean square
collision 1s thea given by al
' . ®

M :'-"';"' { oW =G
'.-'i!.. et
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squnre deviation in velocity

- =TT - -

ove is given by

i )

‘ and the square of the mean

"'1

‘ e
The time-dependent changes in nluea of

o
S+ )-
-

( le.‘.-‘
the mean free

(A%Z) "due to the fluctuation In

PR

(5

path is given by _ ‘ A". . st
5 ( ) = 3’11:
would occuf

'If the velocity loss were alwayu equal to a mean value, the change in AV
v2

| according to R 5 2 B
7 (_") ader LT ()

eous neutron gpectrum converges toward the stationary

. i1t is shown here that the instantan!
: -diatribuﬁon given by

g \.Cord 5 ... -
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onary value of ‘
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‘ i vdth effective
" If the moderimt contains an lmp\mty with llghter nucle

4 i‘the time change in velocity is given by o _’.)
‘I (%‘_)z.ﬂ(\ + W

agnitude .’3_3_'\1 is given by

mass M.'

and that in the m
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Finally, the conditions for the validity of the age-diffusion equation are discussed.
“The author is indebted to F. L. Shapiro and M. V. Kazarnovkiy for numerous valuable !
comments." Orig. art. has: 40 formulas. . '.
ASSOIATION: Fizicheskiy institut fm. P. N. Lebedeva, AN 8SSR (Physice Institute,
AN 5SSR) .
| SUBMITTED: 00 : S ENCL:00
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lcard 8 .

APPROVED FOR RELEASE: 06/13/2000

CIA-RDP86-00513R000413530013-1"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013- 1

eras_q-«;é EW! czm“ =2 /R0 (m)
ACC NR&; Aysolua% LEIR %m{fé‘ CODE: 70030765/000/005/009610098

f‘

AUTHOR-,_E&L&»LJ;( fpomng monber AN SS9R) 2/ .
{1 //_y -

ORG: none
TITIE: Scientific session on the application of nuclear methods to solid-atato El_{,zsis_‘

7]

TOPIC TAGS:t miclear physics conference, solid state physics conference, aolid ata.to
physica, muclear physics, nommilitary rmclear application

'SOURCE: AN SSSR. Vestnik, no. 5, 1965, 9698

. ABSTRACT: A meeting of nuclear scientists and scientists from other fieids was
'organized by the Department of General and Applied Physics and the
iDe partment of Nuclear Physics (both of the Academy of Sciences USSR)
»a.nd ‘the State Committee on the Use of Atomic Energy USSR and held from
'9-10 December 1964 in Mascow. br.o”

The program consisted of reports on problems commonto the phys:lcs
xof solids and liquids and nuclear physics. Yu, M, I\agan reported on the
f Mossbauer effect a8 a means for detecting very slight differences in

‘nuclear frequencies and studying the Internsl fields of atoms or internal
motions of matter, ¥, L, Shapiro d1scussed various uses of slow neutron

Card 1/2
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scattering and described nuclear’ reactorJ 28 important devices for the ~7, /
fstudy of condensed media, Positron annihilation as a means for investi- : N
" gating the physical and chemical. properties of substa;;c.es was treatedin . [’
.a report by V, 1, Gol'danskiy. B N, Samov}*ov's i-eport discussed the
‘loss of parity in weak interactions as a means for studying fields within
 matter with polarized nuclei, I, M, Frank reported on the possibilities
inherent in the interdependence of transition radiation and the optical
- properties of the substance,

e s S—— et i SO

The necessity for closer cooperation between nuclear physicists and
sohd-state specialists is called for and the emergence cf a new discipline—
nuclear solid~state physics—is foreseen, The eession, which was {
limlted to three meetings, did not cover such problems as nuclear - {
paramagnetism and radiation physics, These to;:ics will be studied in N

'future sessions, ﬁSB: ve 1, noe 13]

SUB com:: N, S8 / SUBM DATE: nons
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£ matter.
Transient radiation and the optical properties o
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3/216 65/000/002/006/052
A052/A126

AUTHORS: ﬂ__F_'ga.nk,_J.a’.mlav- and Kincses, Istvdn
TITLEs ‘ A method of manufacturing steel and non-ferrous bells
.- PERIODICAL:  Referativnyy zhurnal, Tekhnologiya mashinostroyeniya, ne. 2,

1963, 39, abstract 2B152 P. (}lung. pat., cl. 49 1, no.148840,.
~ December 31, 1961)

TEXT: : The a.ntifmction bearing plant in Debretsen (HungPR) has

patented a method of manufacturing balla. The essence of the method is
that the wire is heated in the voltaic arec, in an acetylene flame, by the
electric resietance method or induction, to the temperature over the melt-
ing point and sprayed by compressed air. Fused drops fall into a corre~ '
sponiing cooling medium (oil, kerosene, aqueous solution of some salt or
emulsion) and owing to the surface tension solidify in the form of balls.
The process makes 1t possible to produce hardenad balls of various struct- .
ures by a proper selection of the cooling medium. The described process
ocan be realized by means of the spraying pistol.

(Abstracter's note: Complete translation.) V. Bachin

{ Card 1/1
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FRANK, Janos; DREDAN, Istvan

Who should be in charge of manufacturing grinding wheelsl Musz
elet 19 no.8:4 9 Bp 64,
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FRAMK, Jerwalas

The Roirant R7 machine.

p. 302 (Sklar A Keramik) Vol. 7, mo. 10, Oct. 1957, Fraha, Czechoslovakia

SO: MOWTHLY INDEX CF EAST EURCPEAN ACCESSIONS (EEAI) 1C, WOL. 7, NO. 1, JAN, 1958
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CZECHOSLOVAKIA/Chemical Technology - Caemical Products and H-13
Their Application - Ceramies, Qlass, Binders,
Concrete.

Abs Jour : Ref Zhur - Khimiya, No 3, 1958, 8756

Author : Frank Jaroslav, Obraz Karel

Inst HE

Title : Container Glass for Canning Factories.

Orig Pub  : Sklar a keramik, 1957, 7, No 4, 110-112

Abstract : In manufacturing modern container glass 1t is neccessary
to take into account the technological process of canning
and the stresses to which are subjected the glass Jars in
the course thereof. The jars are subjected to the greatest
stresscs during the process of sterilization. The condi-
tions of annenling of the glass must ensure the climination
of internal stresses above 95 m ) /em. Problems are con-
sidered which relate to design of jar necks s types of co-
vers and color of glass depending on the nature of the prea-

served products.
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FRANK, J.

Preparing the standardization of devices for closing bunkers. p. 81.

Vol. 2, no. 3, Mar. 195, (Mechanisace)
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FRNK, J.

Use of a clau-type loader in building. pe 127.

Vol, 3, noe L, April 195l (Mechanisace)
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